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ABSTRACT 
Eleven esophoric indivi duals underwent a one month base-in training program. The 
program was successful in expanding the limits of most subjects' base-in limit. This is 
contrary to most literature which report the base-in lim i t to be very di fficult, if not 
impossible to move. 
Calculated proximal convergence/nearness ratios, unexpectedly showed esophores to 
exhibit a positive proximal vergence response, prior to training. Contrary to the order 
reported in other studies, we found the greatest proximal response to be at the base-in limit, 
least at the base - out limit, and intermediate at the phoria . Furthermore, there was a reversal 
noted post-training; the maximal response occurred at the base-out limit, followed by the 
phoria, and base-in limit, respectively. 
It was concluded that a proximal effect can be partially attributed to the increase in the 
base-in vergence range, i. e., by enhancing the "awareness of farness", or disenhancing the 
awareness of nearness . But also implied in the findings is a relation between fusiona l 
convergence and proximal convergence. We concluded that as the base-in vergence limit 
increased, the need for proximal converence lessened, so the PC/D ratio decreased . 
Key Words : accommodative convergence, fusional convergence, proximal convergence, negative 
vergence, awareness of nearness, base-in vision training 
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INTRODUCTION 
The influence of perceived distance on convergence has been the subject of considerable 
research and debate. Although now accepted as a quantifiable factor, the interaction of prox imal 
vergence with the other vergence components is not clearly understood. The inability to isolate 
these components has resulted in confusion and conjecture over fundamental questions of 
vergence contributions, and has led to some confusion about how to include proximal vergence as 
a component in the Maddox vergence schema. While the study of why and how these components 
interact is complex, the emphasis of the present study includes the following: 1) to determine 
the proximal convergence status of esophores; that is, whether, as a population, they exhibit a 
positive or negative effect; 2) to determine the influence of base-in training, if any, on this 
component; and 3) to investigate the proposal that individuals with a negative effect may be good 
propects for base-in therapy. 
The earliest theory proposed for the interaction of components was set forth by Maddox 
in 1886.1 The classic clinical analytical method of graphical analysis is based upon this single 
interactive model. Traditionally, vergence eye movements are considered to consist of four 
components: 1) tonic vergence- vergence due to fixating a distant object with fusion 
interrupted, accommodation relaxed, and refractive error corrected. It is the physiological 
pos ition of rest, represented by the distance phoria; 2) accommodative vergence- convergence 
that occurs as the synkinesis of convergence and accommodation, represented by the AC/ A ratio; 
3) fus ional or dispar ity vergence- vergence changes occurring as a response to disparate or 
unfused binocular stimuli, i.e., images falling on non-corresponding retinal points; and L\) 
proximal vergence -sometimes referrred to as "psychic" -vergence stimulated by the 
awareness of nearness of the t arget. 2,3 It is expressed as a re lation between change in 
convergence (in prism diopters) and change in test distance (diopters), hence the ratio, PC/D . 
Various investigators have commented on the "nonadditive" properties of the 
components, implying, perhaps that proximal convergence should not be included in the Maddox 
vergence schema; while other researchers argue that inc luding proximal as one of the 
components minimizes the total discrepancy. £:1,5 
In their 1950 study, lttelson and Ames observed significant responses to nearness, but 
attributed it to the AC/ A ratio; i.e., the convergence usually associated with accommodation. 6 
Alpern reiterated their conclusions to a certain extent, but concluded that accommodative 
convergence could only account for a part of the total change in convergence . 7 
Also in 1950, Hofstetter reported that the base-in and base-out vergence limits did not 
respond to nearness by the same amount as the phoria; he found only a small amount of proximal 
convergence at the negative limit of fusional convergence, i.e., the base-in limit. He concluded 
that proximal convergence is a discrete function which is "modified" or "facilitated"" by 
fusional convergence. 8 Furthermore, he did not find a correlation between the total range of 
fusional convergence and the proximal convergence manifested in individual findings; he 
interpreted this to suggest independent neurological origins. He reportedly failed to find a 
pos i tive correlation between AC/ A and manifest proximal convergence, a relationship that had 
been suggested by other studies. 
In 1950 as well, Morgan found proximal to contribute 22?o of the near vergence 
response, which is nearly the amount contributed by the accommodative component 9 He 
suggested that for individuals having small proximal effects, it may be more difficult to 
increase base-out ranges with training. 
In 1959, Knoll suggested that there were two separate components to prox imal 
convergence. In addition to an independent component, he speculated that there possibly ex iste d 
a fusional/proximal component which acted to modify fusional vergence. 10 This was cons ist ent 
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with Hofstetter's findings. 
In 1981, a study of base-out training on exophores by investigators Mannen, Bannon, 
and Septon found the proximal effect to be greatest at the base-out level, minimal at the base-
in, and intermediate at the phoria level, just as Hofstetter had reported earlier. 11 It was 
hypothesized that the awareness of nearness was actually what would be enhanced in base-out 
training, and that the well known increase in the base-out limit was actually due to an increase 
in responsiveness to proximal stimuli. They postulated that following training to widen the 
base-out limit of the zone, the PC/D ratio should increase. The hypothesis was disproven- the 
researchers found the proximal response actually diminished with base-out training. Rathe r , 
they attributed the increases in the base-out limit to increases in the amplitude of positive 
fusional vergence. 
Straying away from the traditional Maddox theory, a dual/mutual interactive theory 
was proposed by several investigators, in 1985, to explain the significantly larger proximal 
vergence response under binocular (closed loop) versus monocular (open loop) conditions. 
12, 13,14 In an effort to further unveil the contributions of the proximal component, in 
separate studies, Wick 15 and Schor, 16 tested this model. The difference in findings between 
monocular and binocular proximal convergence were thought to be the consequence of the 
referred to "dual interactive effects" of vergence adaptation and convergence accommodation, 
which are present under binocular but not monocular conditions. Wick suggested that a dual 
interactive system could cause proximal convergence to be greater under binocular conditions 
where feedback regarding disparity error is available. Also, using forced vergence fixation 
disparity curves, Wick found the proximal response to contribute more than the accommodative 
component-39~ and 32~, respectively. 17 Wick's observations were consistent with 
Schor's, in that contributions from accommodation and convergence cannot be predicted from 
the single interactive model such as Maddox's. 
3 
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Various methods of investigation have been employed in the study of proximal vergence, 
and findings are very dependent on test technique. Comparison of instrument phoria 
measurements to free space measurements yield confl icting results. 18 Studies have indicated 
that even using a phoropter may stimulate more awareness of nearness than free space 
testing .19 Whether or not these different approaches measure the same function are a concern 
as well. 
A further complexity arises in that not all individuals respond identically to nearness. 
Proximal convergence appears to be a highly individual reaction. Positive, negative and zero 
values have been reported. 20 While positive and zero values are easily understood, it is 
indeed difficult to imagine that a near object would be associated with a relative divergence of 
the visual axes, as would be the case for negative responses; stated differently, negative values 
would indicate that the sense of nearness actually decreases the convergence initiated as the 
object is brought nearer the eyes. 21 
In his graphical inspection of the data, Morgan noticed that when the AC/A is small, 
proximal is large, as we would expect. As the AC/ A increases and supplies more of the total 
necessary convergence, proximal decreases until it finally reaches zero. Beyond this point, 
proximal convergence actually assumes a negative value. He suggested that if the AC/A is 
excessive, a negative fusional movement must be stimulated in order to obtain single vision. 
It is this association upon which he based his "conditioned" reflex theory: he considered this 
response to be "learned", and probably a part of fus ional convergence, which is stimulated 
whether fusional is possible or not. 22 
Ogle found a negative response in 16?. of the studied subjects, though he attributed t hi s 
response to an anomaly in distance localization. 23 Hofstetter, in his haploscopic study of 21 
subjects, observed some pronounced negative proximal effects, but simply attributed them to 
some "uncontrollable testing error." 24 Knoll, in a survey of the literature, found 10?. of t he 
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subjects to exhibit a negative response, not attributable to artifacts. He suggested that these 
individuals may be poor cases for base-out training, but good ones for base-in training . 25 
Practically all of the work concerning vergence training has been done with exophores, 
and pos i tive vergence. We are less certain, and skeptical, about the efficacy of negative 
vergence training, mostly because of the result of the lack of research in this area. Most stud ies 
have shown only small increases in the base-in limit occur with training, and that these 
changes may be insufficient to be of significant relevance. 26,27 
Daum, in 1986, trained two subjects, and found the negative vergence breaks to increase 
substantially, more at near ( 127%) than far (57%). 28 He concluded that negative vergence 
tra ining could increase the negative vergence capabilities and also affect the phoric posture of 
the individual. 
We are aware from previous studies that: 1) some individuals have a negative proximal 
response, 2) exophores exhibit a positive proximal response for group data, 3) training 
exophores to widen the base-out limit causes the PCD to decrease, and 4) exophores show a 
maximum PCD at the base-out limit, minimum at the base-in limit, and intermediate at the 
phoria. 
It is our intention to provide data to answer questions about the relatively unresearched 
proximal convergence component among the population of esophores, and to discuss clinica l 
implications . 
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NETHODS 
Fourteen subjects were pooled from files at Pacific University College of 
Optometry Family Vision Centers and consented to participate in this study. All were 
students, ranging in age from 20-32 years, and had received a complete vis ion 
examination within the last eighteen months. Prerequistes to participation in this study 
included: distance and near visual acuities correctable to 20/20 or better, 
accommodation ranges of 5.00 diopters or greater as determined by Danders push up 
method, and nearpoint phorias through best correctecd lenses of 2 prism diopters or 
greater esophoria. All subjects but one also had esophoria at six meters of at least two 
prism diopters . No stipulations were set regarding the far point phorias. Persons who 
had previously participated in a vision training program were excluded from the study. 
All subjects showed subnormal base-in vergence ranges at near (negat ive relative 
convergence) as determined by the Optometric Extension Program standards (22 prism 
diopters break/ 18 prism diopters recovery). 29 Most subjects were asymptomatic; 
some exhibited mild asthenopic symptoms. 
Interpupillary distances (PD's) were measured using Silor pupilometers. The 
far PD was used for all six meter readings; the near PD was used for all other test 
distances. 
Room illumination for all 6 meter readings was standard 10-15 foot candles . An 
additional near point light was used for all other near test distances. 
The testing target at 6 meters consisted of a vertical row of letters standardized 
for 20/20 acuity at 6 meters (subtending 5 minutes of arc at 6 meters). The nearpoin t 
test target of vertical letters was standardized for 20/20 acuity at 40 em (subtending 5 
minutes of arc at LJO em.). This target was used for all nearpoint readings. 
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All readings were taken on American Optical phoropters, using Risley rotary 
prisms with increments of one prism diopter. 
The control lens used was the patient 's 7a lens, or maximum plus to best visual 
acuity. Subjects 1, 2 and 10 wore contact lenses during al l measurement of readings, 
and were emmetropic through those lenses. With all other subjects, the lens power was 
placed in the phoropter lens bank. 
Phoria and vergence readings were repeated until two consecutive readings 
differed by less than 2 prism diopters. This occasionally required only two readings, 
usually three or four readings were required. Phorias were measured from both 
excess base-in and base-out to alignment. The two readings were averaged to give one 
finding. During phoria readings, subjects were instructed to fixate the bottom row of 
letters and keep them clear. Between each finding, binocular vision was restored for 
approximately 10 seconds to avoid drift over time. 
During vergence readings, the subjects were instructed to give a "blur" 
response if they could no longer read the letters, "two" if the row of letters broke into 
two, and "one" when they reached the recovery . Between each find ing, the patient was 
allowed binocular vision for 10 seconds to inhibit drift over time. 
All readings were done base-in before base - out to minimize aftereffects upon 
convergence. In a similiar manner, adds were used in the order of decreasing plus to 
control accommodation. Measurements were taken at the follow ing distances through 
these lenses: 6 meters through 7a and 7a -1.00 D; 40 em through 7a; 50 em through 7a 
+2.00 D. 7a +1 .50 D, 7a +1 .00 D, and 7a; and 33cm through 7a +3.00 D. 7a +2.00 D, 
7a + 1 .OOD, and 7a . These combinations allowed us to compare findings at different 
distances with a common stimulus to accommodation. 
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Pre training readings # 1 constituted baseline data for these subjects. Pretraining 
readings #2 were repeated after 2-4 weeks prior to initiating any visual training or other 
changes to the subjects' visual systems. After this second set of findings were collected, the 
subjects began a 4 week base-in visual training program . 
Subjects were seen in the clinic for 20 minutes each week. They were instructed 
to perform 30 minutes daily of home visual training for four weeks. Training methods 
included: aperature rule, variable tranaglyphs, binocular accommodative rocks, and 
prism rocks. Subjects were instructed to begin each home training session with five 
minutes of relaxation exercises. 
Following the four weeks of training, data was collected again using the same 
protocol previously used. The original data was not available to the examiner during 
each subsequent data collection to reduce examiner bias. 
Several correction factors were needed to convert the data into proximal 
convergence ratios. The horizontal lens power of each subjects prescription was 
determ ined by the formula:30 
"P" =Power of cylinder x Sin 2 e 
Where e is the angle formed between the horizontal meridian and the axis of the 
cylinder . "P" is added to the sphere power to get total lens power in the horizontal 
meridian. Subjects 1, 2. and 10 were wearing contact lenses and were em metro pic for 
thi s calculation and the following . 
All measurements were corrected for pr ism effectivity using the follow ing 
formula :31 
Prism Effectivity 
(( 1- .027 x D) Ct + s)) + .027 
8 
t =testing distance (object to spectacle plane in meter s) 
D =Horizontal lens power at the spectacle plane. 
s = .03 (distance of prism from spectacle plane in meters) 
This correction is critical due to the differences in lens power in the phoropter 
lens bank for each subject, and because the measurement of prism diopters in the 
phoropter is va l id for the distance of six meters. Distances closer than six meters must 
be adjusted for prism effectivity. 
Next, convergence stimulus was determ ined by the following method de t ermined 
by Alpern .32 
PD 
Convergence Stimulus = 
d + .027 meters 
PD =Pupillary distance in centimeters 
d =distance from the spectacle plane to the target in meters . 
This formula corrects for the variation in pupillary distances between subjects. 
Prox imal convergence ratios were then calculated. To determine proximal 
convergence, two readings taken at different distances are used . The accommodative 
stimulus had been set equal by the use of lenses. (Example- 6 meters through 7a and 50 
em through 7a +2.00 D). Any changes in convergence posture would then be a result of 
the subject's reaction to perceived nearness (proximal) only, rather than 
accommodative-convergence factors. The formula used for the calculation of proximal i s 
as fo 11 ows :33 
PCD = 
Cn - Cf 
Dn - Df 
PCD =Proximal convergence (prism diopters/ diopters) 
Cn =Convergence response at t he nearer distance 
9 
Cf = Convergence response at the far distance 
Dn =Reciprocal of the nearer test distance in meters 
Df =Reciprocal of the farther test distance in meters . 
1 0 
RESULTS 
Eleven subjects successfully completed a one month training program . The profi le of 
these individuals prior to training include a distance phoria of 5-Aeso, 5 .t.eso through 7a at 33 
em, and 7.t.eso at 50 em. The mean gradient AC/A was 2.5.6. /D, whereas the mean far-to-near 
AC/A was appr oximately 6.5 "" /D. If one were to calculate PC/D by subtracting the grad ient 
AC/ A from the far-to near AC/ A, this would suggest a PC/D of about 4.6./D. All subjects were 
capable of binocular vision at near and far, and either complained of mild asthenopia or 
completely denied symptoms when questioned . 
Table I represents the mean and standard deviation phoria, base-in, and base-out data of 
the eleven subjects trained . Breaks and recoveries are represented. "Pre-1 " served as the 
control, "pre-2" findings were collected 2-4 weeks after the initial measuremen t s , and "post" 
refers to data collected at the end of the four week training period. Readings were taken at three 
distances, and through various lens adds which equalized the accommodative stimulus (AS) for 
different distances. With regard to the phoria, eso values are represented by a plus sign, and a 
minus sign denotes a exo response. All tab l es and figures represent findings read from the 
Risley prism and corrected , as described previously. All individual data may be found in the 
Appendix. 
Analysis of variance tests were run on all findings to determine statist ical s ignificance 
of di f fe rences between findings from one test session to the next . Util i zing the Scheffe F-test, 
p=0.05, pre-1 and pre-2 were compared and showed no statistical l y significant difference . 
Therefore, we used pre-2 as the baseline data against which the post-training findings were 
compared . 
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VERGENCE MEANS, ST. DEVIATIONS 
TABLE I. MEAN AND STANDARD DEVIATION PRE AND POST PHORIA, BASE-IN AND BASE-OUT FINDINGS 
BASE -IN BASE-IN BASE-OUT BASE-OUT 
BREAK RECOVERY PHORIA BREAK RECOVERY 
STIMULUS ! 
~ .ffiE.:..1 EBU EQSI .ffiE.:..1 ffiE=Z WI .ffiE.:..1 ffiE..:2 EQSI ffiE:1 ffiE=Z EQSI .ffiE.:..1 ffiE..:2 EQSI 
6M 0 MEAN 5.46 6.00 7 .46 2.64 2 .82 3 .55 4 .55 5 .09 3.55 27.00 27 .64 29 .36 13 .73 17.27 13 .82 
S.D. 1.29 2 .37 1.97 2 .16 2 .64 2 .12 3.11 2.51 2 .42 5 .55 6 .49 4 .18 7 .42 7 .28 5 .85 
6M 1 MEAN 5 .46 5 .09 5 .91 2 .18 1.82 2 .55 7 .82 8.09 7 .91 28 .00 27 .64 28.73 16.55 18.46 17.82 
S.D. 2 .21 2 .17 2.07 2.14 2.68 3 .75 2 .96 3 .11 3.73 5.69 5 .63 3 .90 5 .66 6.19 6 .00 
0.50M 0 MEAN 10.82 9 .00 11.18 7 .46 6.73 8.46 0 .55 1 .55 0.27 19.91 19.73 23 .18 12 .27 14.00 14.27 
S.D. 2.56 3 .38 2.93 2 .51 3.04 2.81 3 .88 2 .42 3.55 7.46 10.59 7 .71 7 .82 10.67 9.47 
O.SOM 0.5 MEAN 9.18 9 .18 11.27 5.45 6.00 6 .82 1 .73 3 .00 2.36 20.09 20 .46 22.64 13 .36 15.00 15.64 
S.D. 3.49 3 .57 3 .32 3 .96 2 .83 3 .87 2.83 2 .72 2.66 7 .19 9.77 8 .16 7 .65 9 .49 10.19 
0.50M 1 MEAN 8.00 7.91 10.55 5.27 4 .18 5 .55 3 .00 3.82 2.64 21.09 20 .55 22 .27 13.55 14.18 13.91 
S.D. 3 .90 3.91 2 .91 3 .74 3 .63 3 .33 2 .28 2 .40 3 .17 7.27 9 .58 7 .25 9 .25 10.38 9 .24 
0.50M 2 MEAN 6 .18 6 .27 7 .82 1 .00 1.73 3 .27 5.36 6 .64 6 .46 23 .00 22 .73 25 .27 15 .82 17.18 15 .64 
S.D. 4.96 3 .77 4.02 4.36 3 .13 3.50 2 .58 2 .69 2.73 5 .68 8 .16 6 .53 6.91 9 .22 10 .98 
0.33M 0 MEAN 14.18 14.46 17.18 10.64 10.82 13.64 -5 .09 -3 .73 -6.46 15.09 16 .55 18.82 8.09 7 .73 7 .46 
S.D. 3.87 4 .13 5.08 4.68 4.00 4 .52 3 .51 2.97 4.13 9.27 10.57 8.06 11 .68 12.41 9.59 
0.33M 1 MEAN 12 .18 10.91 14.82 6 .73 6.18 10 .09 -0 .82 -1 .18 -1.09 17.91 17.91 20 .36 8 .36 10.27 9 .82 
S.D. 5.49 4 .83 3.95 5 .82 4.31 4 .72 2 .14 3.55 4.23 7.64 9.71 7 .66 9 .32 11.24 9 .70 
0.33M 2 MEAN 9.27 7 .73 10.64 4.09 2.64 6.82 1.55 2 .46 1.55 18.09 19.27 22.82 10 .55 11.73 10.36 
S.D. 5.95 4 .86 4 .52 5.13 4 .72 3 .97 2 .38 3 .11 4.23 7.88 8 .32 6 .72 8.63 10.92 8 .38 
0.33M 3 MEAN 7.82 4.64 8.91 2.18 -0 .64 5 .27 4 .55 4 .82 4.46 20 .00 21.18 23.00 11 .91 15.09 12.36 
S.D. 7.28 
-
4~4c 
-
3.59 7 .60 5 .54 3 .82 2 .81 4 .56 4.06 6 .43 6 .91 5 .80 7 .42 8.41 8 . 18 
8 
6 
5 
n 4 
3 
2 
Plotted in Figs. 1-10, are mean pre-2 and post phoria, base.:...in break and recovery, 
base-out break and recovery findings taken at three distances through various lens adds. Mean 
findings at 33 em are represented by squares; circles represent mean 50 em findings; and 
triangles, those mean findings al6 m. 
From Fig. 1-4, it is evident that the base-in training flrogram was successful in 
increasing the base-in vergence ranges of these subjects, especially at the 33 em lest distance. 
These findings were statistically significant (p=0.05) at the 6 m break, 33 em break (AS= 1 ), 
33 em recovery (AS=O, 1 ,3). At the 6 m break, the mean change due to training was 1 .14t>; at 
50 em the change observed was 2.16.c.; and the greatest change occurred at the 33 em distance, 
an increase in the base-in limit of 3.45.6. Similarly, the base-in recoveries increased. At 6 
m, the recovery increased about 1.6; a 1.4t>increase at 50 em; and like the break, the greatest 
increased occurred at the 33 em distance- an increase of 4.2.6. 
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Unexpectedly, the base-out break increased as well, but the base-out recovery, 
however, slightly decreased. Mannen et al also found base-increases, even though all training 
was directed toward the base-out limit. 34 See Figs. 7-10. 
FIG. 5 PRE BASE-OUT BREAK FIG. 6 POST BASE-OUT BREAK 
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Figs. 9 and 10 represent pre and post phoria findings. Training decreased the magnitude 
of the esophoria by approximately 1e.. consistent at most distances . However, at the 33 em 
distance (AS=1 ), the esophoria decreased by almost 3e. . This change was statistically 
significant at the 0.05 level. Individual pre and post data may be found in the Appendix. 
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PC/D ratios were calculated utilizing phoria, base-in and base-out data . Table II 
displays mean and standard deviation pre and post proximal vergence responses at the base-in, 
base-out, and phoria levels. Again, three distances are represented, at accommodative stimulus 
of zero and one. Mean pre and post findings are plotted in Figs. 11-16. 
The lateral separation of a near test line and the 6 m line represents proximal 
convergence . Dividing this by the rec iprocal of the near test distance gives us the PC/D. For 
example, in Fig. 1 CAS=1 ), the base-in finding at 6 m is 5'\ which is a convergence response 
CCR) of -4 .t.. At 33 em the finding was 11 Li; this represents a CR of 7.t. . Dividing the difference 
of the near and far CR by the reciprocal of the near test distance yields a PC/D of 3.66 t./D. The 
corresponding displacement post-training was 8e.; thus, the PC/D was 2.67.6./D. This decrease 
in the PC/D was representative of our findings at the base-in l imit. 
To identify whether or not depth of focus differences might influence the computations, 
PC/D's were calculated at accommodative stimulus levels of zero and one. If the depth of focus 
were having an effect, there would be differences noted between these readings. For the most 
part, pre PC/D calculations and post PC/D calculations reveal the values to be greater at the 
accommodative stimulus level of one, as predicted. 
In consideration of mean data for the eleven subjects investigated, most pre-taining data 
reveal a positive PC/D, with the exception of one test condition where the base-ou t recovery 
exhibited a negative proximal response. Although the means show the pre-training PC/D to be 
positve in most cases, there were actually 51 individual negative responses . See Tables Ill, 
IV,V. (Individual findings are displayed in the Appendix). At the 50 em to 6m, and 33 em to 6m 
distance, these negative values were measured at the base-out level, wh i le at the 33 em to 50 
em distance, the negative proximal responses were found to occur evenly across the 
phoria, base-in, and base-out levels. Surprisingly, the greatest proximal response (prior to 
training) was observed at the base-in vergence level, followed by the phoria, and minimal or 
1 5 
PCD MEANS, ST. DEVIATION 
TABLE II. MEAN AND STANDARD DEVIATION PRE AND POST PROXIMAL VERGENCE RESPONSES 
PHORIA BASE-IN BASE-IN BASE -OUT BASE-OUT 
BREAK RECOVERY BREAK RECOVERY 
STIMULUS 
DISTANCE (DIOPTERS) PRE-1 PRE-2 POST PRE-1 PRE-2 POST PRE- 1 PRE-2 POST PRE-1 PRE-2 POST PRE- 1 PRE- 2 POST 
0 .50M TO 6M 0 MEAN 3 .56 3 .6 1 3.95 2 .6 1 4 .10 3 .7 1 3 .1 1 3 .60 3 .06 1.67 1.42 2 .37 4.94 3 .95 5 .95 
S.D. 1.53 1. 17 1 '17 0 .99 1.66 I .69 1.39 1.46 1.07 2 .11 4 .29 3 .66 2.24 3.24 4 .83 
0.50M TO 6M 1 MEAN 3.11 3.4 1 2.86 4 .35 4.20 3.21 4.05 4.45 4. 10 1.45 1.74 1.93 4.10 3.40 3.60 
S.D. 1.72 1.69 1.65 1.66 1.79 1.70 1.64 1.62 1.92 2.01 2.59 2.77 3.05 3.20 3.44 
0.33M TO 6M 0 MEAN 2.25 2.54 2. 12 2.57 2.70 2.22 2.63 2.63 2.09 1.97 1.87 2.22 3.61 2.26 3.4 1 
S.D. 0 .95 I . 17 1.1 7 1.25 1.36 2.00 I .52 0.70 1.42 3.22 2.89 3 .1 0 1.92 2.22 2.60 
0.33M TO 6M 1 MEAN 2.6 1 2.36 2.46 3.28 3.60 2.51 4.05 4 .11 2 .99 2.09 2.22 2.70 2 .19 1.32 2.92 
S.D . 1.06 1.25 1.42 1.6 1 1.38 1.44 1.86 1.35 1.36 2.12 1.91 1.97 2.93 2.11 2.98 
0 .33M TO 0.50M 0 MEAN -1.36 0.23 -I .23 2. 14 0.05 -0.50 2.32 1.4 1 0.32 0.68 2.32 1. 14 I .32 -0 .77 -1 .32 
S.D. 1.36 2.02 3.85 2 .60 2 .1 4 3.89 2.74 3.49 3.23 3.95 2.53 2.28 4.98 4.45 6.00 
0.33M TO 0.50M 1 MEAN 1.66 0.50 1.77 1.32 2.50 1.23 4.05 3.50 0.96 2.32 2.86 3.59 0.32 1.59 1.4 1 
S.D. 1 .44 2.45 2.57 2.79 2.50 3.00 2.9 1 3.98 2 .21 2.64 2.59 2.6 1 3.16 3.96 3.98 
negative at the base-out vergence level. 
Mean post-training PC/D's were greatest at the base-out level, intermediate at the 
phoria, and smallest at the base-in level. PC/D's decreased at the base-in level with training, 
increased at the base-out level, and either slightly increased or decreased at the phoria leve l. 
The number of individual negative proximal responses increased post-training, with a total of 
66. Just as was noted in pre-training, these negative values occurred at the base-out level for 
distances of 50 em to 6 m, 33 em to 6 m, and spread evenly across the phoria, base-in and 
base-out levels at 33 em to 50 em. 
Prior to training the mean phoria gradient AC/ A was calculated to be approximately 
2 .7.6./D, while the post-training gradient AC/A was relatively unchanged at 2.6.6./D. The mean 
base-out gradient AC/A prior to training was 1 .54.6./D, and. 1 .39.6./D post-training. The 
meanpre base-in gradient AC/A was 3 .27.6./D, and 2 .76t:../D post-training. again a statistically 
insignificant change. A graphical representation of the gradient AC/ A's may be referred to in 
Fig. 12. The very similar slopes pre-training versus post-training suggest no change in 
gradient AC/A due to training. The increase in the base-in zone is also apparent. 
FIG. 17 GRADIENT AC/A PLOT. AVERAGE OF ELEVEN SUBJECTS AT 0.33M TEST DISTANCE. 
1 /dm 
9 ..-----r---,-------,------r-------;--~~- ----,v-
8~-+--~--~~--+--4--~--+--+--~~~-4 v 
6 f----t-~f-----+---jf----+----j~V~---+ 
5 1------t---+--+---+-----+--+--+-___,,l:.-v ---+---+-----+---4 v 
~ .. 
3 2 1 0 3 4 5 6 7 8 9 METER ANGLES 
0 phoria 
o base-in break 
£:,. base-out break 
pre 
post 
18 12 6 0 12 18 24 30 36 42 48 54 PRISM DIOPTERS (60mm PD) 
16 
o '"""'· . · PRE AND POST MEAN PCD RATIOS 
~ 
U.l ~ Sr--------------
8_ 4 
(/) 
fil 3 
t g 2 
0 
~ 
C/) 
;:2 
c.. 0 
3.5 
0:: 
~ 3 t g 2.5 
8. 
C/) 2 0:: 
!.Ll t 1.5 
0 
....... 1 0 
~ U'l 0.5 
....... 
~ 0 
3 
fiJ 
FIG. 11 .50M TO 6M AS=O 
FIG. 13 .33M TO 6M AS=O 
t 2+-----------~ 
0 
....... 
8. 
C/) 
0::: 
~ t 0-+--_.,.,..,.,..... 
0 
....... 
0 
~ - 1 
C/) 
~ 
c.. -2~----------------------~ 
FIG. 15 .33M TO .50M AS=O 
• pre 81-8 
!EJ post BI-B 
1m pre 81-R 
!El post 81-R 
II pre phoria 
[ill post phoria 
mJ1 pre BO-B 
IE] post BO-B 
pre BO-R 
!21 post 80-R 
~ 
0 
....... 
8. 
U'l 
0::: 
~ 
~ 
....... 
0 
~ 
U'l 
~ 
0:: 
!l.l 
t 
0 
....... 
8. 
U'l 
0:: 
!l.l 
t 
0 
....... 
0 
~ 
C/) 
....... 
0:: 
c.. 
~ 
0 
....... 
8. 
C/) 
0:: 
t 
0 
....... 
0 
~ 
C/) 
....... 
8: 
FIG. 12 .50M TO 6M AS=l 
2 
FIG. 14 33M TO 6M AS=l 
4~----------------------------~ 
0 
FIG. 16 .33 TO .50M AS=l 
DI5CU5510N 
In their study of exophores and base-out training, Mannen, Bannon, and Septon 
hypothesized that the awareness of nearness was actually what was enhanced and consequently 
resu l ted in the widening of the base-out vergence limit. They postulated that the PC/D ratio 
should increase following training to widen the base-out limit. What actually occurred was a 
decrease, however, in the proximal vergence response. Instead, the researchers attributed 
the increase in the base-out limit to increases in the amplitude of positive fusional vergence. 
The goal of the present study was to research the relatively unknown proximal vergence 
responses of a population of esophores. Our study investigated the hypothesis that esophores 
exhibit a negative proximal vergence response. In regard to mean data, esophores were 
unexpectedly found to exhibit a positive proximal convergence response under all conditions, 
prior to training, except at the base-out recovery level. 
The most noteworthy and astonishing revelation was that the data clearly demonstrated 
the greatest proximal response of esophores to be at the base-in limit, intermediate at the 
ph oria, and minimum or negative at the base-out limit. This is contrary to other studies- in 
which the data have been predominantly collected from exophoric subjects - where the maxima l 
effect had been reported to occur at the base-out limit. 
Ind ividua l pre-train ing negative PC/D occurrences should not be ignored, as there were 
a number of negative responses ; interestingly, a preponderance noted at the 0.33 m to 0 .50 m 
test distance. There did not appear to be a positive relationship between proximal convergence 
and test distance; that is, the proximal response did not increase proportionally 
w i th decreased distance. This suggests perhaps that proximal convergence may not on ly be 
r eli ab l y measured at specific test distances, adding a further complexity to the interactions 
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among these components. 
From our study, it is difficult to ascertain whether or not individuals with negative pre-
training PC/D's were more easily trained than those with positive pre-training PC/D's, since 
only one or two individuals met this criteria prior to training. For those two subjects, the data 
are inconclusive in answering the question, "are these individuals indeed better prospects for 
base-in training?" It does appear that for subject# 11 at the 33 em test distance, the base-in 
ranges increased dramatically in comparison to other subjects'. The ramifications concerning 
the efficacy of training this discrete group of individuals must await the accumulation of more 
subjects having negative PC/D's. 
As Hofstetter reported in his studies, the vergence limits do not respond to nearness by 
the same amount as the phoria. Our data clear ly demonstrate that the mean proximal response 
at the base-in limit, base-out limit, and phoria do not respond equally, nor do they all shift by 
the same magnitude following training, or in the same direction. Although the proximal 
response was consistently greatest at the base-in limit prior to training, minimal at the base-
out limit, and intermediate at the phoria level, there was a reversal noted post-training; the 
maximal change in PC/D was found to occur at the base-out limit, and minimally at the base-in 
limit , the phoria fell intermediately. 
Since the proximal convergence response at the base-in limit decreased, as one would 
expect, the increases noted in the base-in zone could be attributed to enhancing the "awareness 
of farness", if you will, or, disenhancing the awareness of nearness. 
Paradoxically, though, the mean PC/D at the base- out zone consistently and dramatically 
increased following therapy, while the PC/D phoria shifted relatively minimally in comparison . 
This would suggest that proxima l convergence is a discre te entity, i.e., that proximal 
conve rgence at one limit is entirely unrelated to proximal convergence at the opposing lim it, or 
at the level of the phoria. An alternative theory, proposed by other investigators, is that 
15 
prox imal convergence is modified by one of the other convergence components, most likel y 
fusiona l convergence . 
The relation between fusional convergence and proximal convergence is perpl exing. 
From our data. it would seem that changes observed in proximal convergence are most easi ly 
assoc iated w ith changes in fus ional convergence . We saw that as the base-in limit was widened 
through tra ining , t he base-in PC/D decreased 0 Th is seems to imp ly that as the base-in vergence 
l imit increases , the need for proximal convergence is lessened. However, th is does not explain 
the observation at the base-out limit. The PC/D at the oppos ing base-out l imit increased, wh il e 
the base - out limi t itself, unpredictably, increased as well. This wou ld seem to imply 
independent neurological origins . We are unsure why the increase in the base-out direction 
occurred, but speculate that either the minimal training i n the base-out direction had an effect , 
or, perhpas post-training data reflect a "learned" relation between accommodative stimulus and 
response ( "l earned " as a result of training), and represent a more valid response, just as 
Mannen et al suggested. 35 
It is evident that the base-in tra ining program was successful in expanding t he l im i t s of 
most subjects ' base-in vergence ranges . This is surprising and contrary to the popular belief 
that base - in vis ion training is difficult, and for the sake of prognosis, relatively unsuccessful. 
This judgement probabably rests more on a lack of research in this area, than upon anything 
else, as most studies regarding vergence training have been with positive vergence. In our 
study, the increase in base-in vergence limits are more evident at the 33 em test distance, 
f ollowed by the 50 em, and least noteable at the 6 m test distance. It should be noted this is 
di rectl y contrary to the positive vergence tra ining of exophores conducted by Mannen, Bannon, 
and Septon, where the greatest increase in the base-out zone occurred at the 6 m distance, 
fol lowed by the 50 em, and 33 em , respective ly 0 Daum, in his s t udy of negative v ergence 
training , also reported the greatest vergence shi ft at near , and the lesser shift at far . This 
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would seem to indicate that there are fundamental differences between the positive and negative 
vergence systems. 
The slight exo shift, or less esophoria noted post-training at all distances, are probably 
genuine, but how long this shift could be sustained, was not addressed by this study. Flam 
concluded that changes in the heterophoria are real and persist at least several weeks after the 
cessation of orthoptic training but that they are probably not permanent. 36 Whether or not 
this observed change in phoria and vergence magnitude would be clinically significant is a 
question not addressed by this study. 
There were no significant changes in the gradient AC/ A pre and post-training which 
implies no change in accommodative convergence . Thus, any increases in vergence ranges 
cannot be attributed to changes in accommodative convergence. Since the base-in PC/D 
decreased and the base-out PC/D increased, while the AC/A remained relatively unchanged, 
there is no correlation implied between AC/ A and proximal convergence . This find ing is 
consistent with Hofstetter, who also reported no correlation between AC/ A and manifest 
convergence. 
Morgan stated that when the AC/ A is small, proximal convergence is large. Our 
relative ly large pre-tra ining PC/D in combination with our small gradient AC/A 's (2.62) 
indi cate this correlation to be true . However, post- training base-in PC/Ds decreased, while 
the AC/ A remained relatively unchanged. This too suggests another component must be 
supplying the needed vergence. 
Previous studies have indicated that proximal convergence is a hig hly individual 
reaction. Whi le this may be true between populations of subjects, i.e., exophores versus 
esophores, the select group of esophores in this study reacted to nearness similarly, and 
consi stently, in cons ideration of observed base-in decreases, base-out increases , and mi nim al 
phoria changes. This all suggests there are very basic differences between the vergence sys tem s 
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of esophores and exophores- an observation that has been made by many researchers and 
clinicians alike. 
There is no doubt as to why proximal convergence has been the subject of considerable 
debate. The interactions of proximal convergence with the other vergence components are 
complex and perplexing. Proximal vergence is a variable often unaccounted for or overlooked in 
clinical settings. Perhaps generalized statements of the population as a whole cannnot be drawn; 
however, it is clear that esophores respond differently than exophores, both pre and post-
training. This may suggest that different training strategies may be required for exos, versus 
esos, based on the presence and sign of the proximal effect in each individual case. 
In conclusion, this study confirms that it is possible to increase the base-in limit 
through a relatively simple base-in training program. A proximal effect can be partia!fy 
attributed to the increase in the base-in vergence range, by "enhancing the awareness of 
farness," however also implied is a relation between fusional convergence and proximal 
converence. At the base-in limit, as the negative range is increased, the need for proximal 
convergence is lessened. 
2 1 
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PHORIA SUMMARY 
TABLE 1A 6M THROUGH 7 A (AS• O) TABLE 1B. 6M THROUGH 7A-1 .00 (ASc 1) 
PRE - 1 PRE - 2 POST PRE - 1 PRE-2 POST 
SUBJECT SUBJECT 
8 9 5 1 12 10 6 
2 6 4 2 2 7 7 4 
3 8 6 5 3 6 9 9 
4 7 8 6 4 11 13 13 
5 2 6 1 5 8 13 2 
6 9 7 7 6 12 7 14 
7 2 0 0 7 6 3 6 
8 0 4 8 5 7 10 
9 3 4 4 9 10 9 10 
10 3 5 6 10 4 6 8 
11 2 3 2 11 5 5 5 
AVERAGE 4 .55 5.09 3 .55 AVERAGE 7.82 8 .09 7.91 
TABLE 1 C. 0 .50M THROUGH 7A (AS=2) TABLE 10 . 0 .50M THROUGH 7 A -+ 1 .00 CAS= 1) 
PRE -1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 5 6 8 1 4 4 6 
2 5 5 3 2 1 3 -1 
3 1 1 11 10 3 8 8 8 
4 4 7 7 4 3 4 3 
5 6 8 8 5 2 5 0 
6 9 11 9 6 6 8 6 
7 3 3 2 7 2 
B 3 4 8 8 2 1 
9 6 8 8 9 2 3 3 
10 4 4 5 10 3 2 4 
11 3 6 3 11 0 3 -2 
AVERAGE 5.36 6.64 645 AVERAGE 3 .00 3.82 2.64 
TABLE 1F . 0 .50M THROUGH 7 A -+ 1 .50 (AS= .5) TABLE 1E . 0 .50M THROUGH 7 A +2 .00 (AS=O) 
PRE - 1 PRE-2 POST PRE - 1 PRE-2 POST 
SUBJECT SUBJECT 1 
1 2 2 4 1 2 2 2 
2 1 4 -1 2 - 3 2 -3 
3 8 6 5 3 9 5 4 
4 1 3 3 4 1 
5 1 2 ~ 1 5 - 1 - 2 
6 6 9 6 6 6 6 4 
7 - 1 - 1 4 7 - 2 - 3 -7 
B - 1 2 1 8 -2 0 -1 
9 0 1 9 - 3 0 -1 
10 2 4 5 10 1 2 5 
11 0 1 -1 11 - 2 1 
A VERA GE 2 00 3 .00 2.00 AVERAGE 0.55 1.55 0.27 
PHORIA SUMMARY 
TABLE 1G . 0 .33M THROUGH 7A (AS•3) TABLE IH 0 .33M THROUGH 7 A + 1 .00 (AS•2) 
PRE-1 PRE - 2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 3 5 7 1 2 3 5 
2 3 -3 2 1 1 -4 
3 9 11 9 3 6 8 9 
4 3 4 5 4 2 2 3 
5 10 7 10 5 3 3 3 
6 5 7 6 6 2 4 2 
7 4 11 5 7 2 6 
8 2 2 6 8 - 2 0 4 
9 4 4 3 9 2 2 2 
10 1 - 5 3 10 -3 -4 - 2 
11 6 6 -2 11 2 2 -6 
AVERAGE 4 .55 4 .82 445 AVERAGE 2 .00 2 .00 2 .00 
TABLE 11. 0 .33m THROUGH 7 A +2 .00 (AS= 1) TABLE 1J. 0 .33M THROUGH +3 .00 (AS~O) 
PRE-1 PRE- 2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 0 0 0 1 - 4 -6 -6 
2 0 -1 -8 2 - 8 -4 - 15 
3 4 5 7 3 2 2 -1 
4 0 0 1 4 -4 -3 - 3 
5 -2 - 1 -2 5 -7 -4 -8 
6 2 1 6 -1 1 - 2 
7 -1 - 1 - 2 7 -6 -5 -5 
8 - 3 -3 2 8 - 8 -5 -8 
9 -3 0 -4 9 -7 -8 -8 
10 - 3 -8 0 10 -3 -6 -4 
11 - 2 -6 -7 11 -10 -3 -11 
AVERAGE -0 82 - 1 18 -1 09 AVERAGE -5 .09 -3 .73 - 6 .45 
BASE- IN BREAK SUMMARY 
TABLE 2A 6M THROUGH 7 A (AS•O) TABLE 2B 6M THROUGH 7A-1.00 (AS=1) 
PRE-1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECt SUBJECT 
1 4 4 8 1 4 3 7 
2 6 7 9 2 6 6 6 
3 3 4 6 3 3 4 6 
4 4 3 6 4 4 1 4 
5 6 6 8 5 6 6 6 
6 5 7 5 6 4 5 4 
7 6 7 5 7 5 6 4 
8 7 7 10 8 7 6 7 
9 6 3 7 9 4 3 3 
10 6 11 11 10 11 8 10 
11 7 7 7 11 6 8 8 
AVERAGE 5.45 6.00 7.45 AVERAGE 5.45 5 .09 5.91 
TABLE 2C. 0.50M THROUGH 7A CAS=2) TABLE 20 . 0 .50M THROUGH 7 A+ 1.00 (AS= 1) 
PRE - 1 PRE - 2 POST PRE - 1 PRE-2 POST 
SUBJECT SUBJECT 
1 -5 4 12 2 3 11 
2 11 8 13 2 13 13 13 
3 5 0 5 3 8 4 10 
4 3 3 4 4 2 4 8 
5 8 11 13 5 10 13 14 
6 2 2 3 6 7 5 6 
7 8 10 10 7 10 11 8 
8 8 10 11 8 9 11 16 
9 5 5 6 9 8 7 11 
10 12 6 6 10 14 11 9 
11 11 10 3 11 5 5 10 
AVERAGE 6 .18 6.27 7 .82 AVERAGE 8 .00 7.91 10.55 
TABLE 2E . 0 .50M THROUGH 7A+ 1.50 (AS=.50) TABLE 2F . 0.50M THROUGH 7A+2 .00 (AS•O) 
PRE- 1 PRE-2 POST PRE-1 PRE - 2 POST 
SUBJECT SUBJECT 
1 4 5 12 8 7 15 
2 14 12 17 2 13 13 15 
3 9 8 11 3 9 8 11 
4 4 3 8 4 6 5 8 
5 12 14 14 5 14 13 13 
6 7 6 8 6 11 6 10 
7 6 12 9 7 10 10 9 
8 10 12 16 8 11 12 15 
9 11 7 10 9 10 8 11 
10 13 12 7 10 14 13 7 
11 11 10 12 11 13 4 9 
AVERAGE 9.00 9.00 11.00 AVERAGE 10.82 9.00 11.18 
BASE - IN BREAK SUMMARY 
TABLE 2G 0.33M THROUGH 7A (AS~3) TABLE 2H . 0 .33M THROUGH. 7 A + 1 .00 (AS•2) 
PRE-1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 -8 - 3 14 1 -3 2 16 
2 14 3 14 2 17 9 17 
3 3 -1 7 3 8 2 8 
4 3 3 5 4 3 3 6 
5 9 9 13 5 13 13 13 
6 3 3 5 6 5 2 8 
7 16 10 10 7 . 9 11 9 
8 11 14 11 8 11 14 18 
9 6 5 6 9 10 10 9 
10 15 4 6 10 17 13 6 
11 14 4 7 11 12 6 7 
AVERAGE 7 .82 4 .64 8 .91 AVERAGE 9 .00 8 .00 1 1.00 
TABLE 21. 0 .33M THROUGH 7 A +2 .00 (AS= 1) 
PRE - 1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 3 5 15 1 11 16 19 
2 20 14 20 2 21 18 22 
3 11 8 14 3 13 10 17 
4 3 4 11 4 9 8 16 
5 17 13 17 5 18 18 21 
6 8 5 13 6 12 10 16 
7 13 15 13 7 15 16 15 
8 15 17 20 8 18 20 22 
9 14 14 11 9 10 16 12 
10 16 16 9 10 17 17 6 
11 14 9 20 11 12 10 23 
AVERAGE 12 18 10.91 14.82 AVERAGE 14 .1 8 14 45 17.18 
BASE- IN RECOVERY SUMMARY 
TAB LE 3A 6M THROUGH 7 A (AS=O) TABLE 3B . 6M THROUGH 7 A - 1 .00 (ASK 1) 
PRE - 1 PRE-2 POST PRE- 1 PRE-2 POST 
SUBJECT SUBJECT 
0 2 1 0 1 3 
2 2 4 6 2 2 4 
3 3 5 3 1 3 5 
4 1 -2 -1 4 0 -5 -7 
5 3 5 4 5 3 4 3 
6 2 5 5 6 4 3 5 
7 3 5 2 7 3 3 2 
8 6 6 6 8 5 5 5 
9 3 0 4 9 0 1 0 
10 7 0 4 10 6 0 1 
11 1 4 2 11 1 3 7 
AVERAGE 2.64 2.82 3 .55 AVERAGE 2 .1 8 1.82 2 .55 
TABLE 3C . 0 .50M THROUGH 7 A (AS=2) TABLE 3D . 0 .50M THROUGH + 1 00 (AS= 1 ) 
PRE-1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 - 9 1 5 1 -2 0 2 
2 6 2 8 2 9 10 10 
3 3 - 1 5 3 6 3 7 
4 - 2 - 2 - 2 4 - 1 0 1 
5 3 7 8 5 8 8 9 
6 -2 - 1 2 6 4 3 8 
~ 7 4 6 4 7 7 8 5 
B 6 3 6 8 9 7 8 
9 - 1 0 1 9 5 2 6 
10 1 - 1 -1 10 8 0 0 
11 2 5 0 11 5 5 5 
AVERAG E 1.00 1 .73 3 .27 AVERAGE 5 .27 4 .18 5.55 
TAB LE 3E . 0 .50M THROUGH + 1 .50 (AS=O .50) TABLE 3F 0 .SOM THROUGH 7 A +2 .00 (AS=O) 
PRE - 1 PRE-2 POST PRE- 1 PRE-2 POST 
SUBJECT SUBJECT 
1 -1 3 7 4 4 9 
2 11 10 10 2 1 1 1 i 10 
3 8 3 9 3 9 6 9 
4 - 2 2 0 4 3 3 2 
5 8 7 10 5 8 9 9 
6 5 5 10 6 8 6 11 
7 5 8 5 7 6 8 7 
B 9 10 11 8 11 1 1 11 
9 6 4 6 9 7 3 9 
10 7 6 0 10 8 9 5 
11 5 8 7 11 7 4 11 
AVERAGE 6 .00 6.00 7.00 AVERAGE 7.45 6.73 8 45 
BASE - IN RECOVERY SUMMARY 
TABLE 3G . 0 .33M THROUGH 7A (AS=3) TABLE 3H. 0.33M THROUGH 7A +1 .00 (AS=2) 
PRE- 1 PRE-2 POST PRE - 1 PRE - 2 POST 
SUBJECT SUBJECT 
-11 - 7 9 1 -6 -4 5 
2 1 1 - 6 9 2 14 3 13 
3 - 4 -2 3 3 3 2 6 
<1 - 1 - 8 -1 4 - 1 -3 
5 7 7 9 5 7 9 12 
6 - 9 1 7 6 2 0 8 
7 8 9 7 7 7 10 6 
8 8 <1 6 8 7 8 12 
9 0 -3 -2 9 3 0 4 
10 8 - 1 5 10 3 4 3 
11 7 -1 6 11 6 0 5 
AVERAGE 2 18 - 0 .64 5 .27 AVERAGE 4 .00 3 .00 7 .00 
TABLE 3 1. 0 .33M THROUGH 7A +2 .00 (ASm 1) TABLE 3J . 0 .33 THROUGH 7A +3 .00 (AS=O) 
PRE-1 PRE - 2 POST PRE- 1 PRE-2 POST 
SUBJECT SUBJEC T 
1 - 3 1 5 1 6 11 11 
2 16 8 18 2 17 11 18 
3 5 <1 11 3 10 7 15 
<1 - 1 0 3 4 4 3 7 
5 12 5 13 5 14 12 16 
6 5 5 14 6 9 13 17 
7 8 12 6 7 10 1<1 18 
8 1<1 13 15 8 20 18 17 
9 8 5 9 9 9 9 9 
10 6 11 6 10 8 8 6 
11 4 4 11 11 10 13 16 
AVERAGE 6.73 6.18 10.09 AVERAGE 10.64 10.82 13 .64 
BASE - OUT BREAK SUMMARY 
TABLE 4A. 6M THROUGH 7 A (AS•O) TABLE 4B. 6M THROUGH 7A- 1 .00 (AS•1) 
PRE-1 PRE - 2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 18 18 21 1 20 19 23 
2 24 30 33 2 20 28 29 
3 31 36 30 3 32 35 32 
4 20 16 27 4 21 19 27 
5 31 31 32 5 27 32 32 
6 30 32 31 6 29 32 3 1 
7 37 33 35 7 38 33 33 
8 28 27 29 8 . 32 31 33 
9 24 21 24 9 28 24 26 
10 30 29 33 10 30 23 22 
11 24 31 28 1 I 31 28 28 
AVERAGE 27 .00 27.64 29 .36 AVERAGE 28.00 27 64 28.73 
TABLE 4C. 0 .50M THROUGH 7A (AS=2) TABLE 4D. 0.50 THROUGH7A+ 1.00 (AS=1) 
PRE- 1 PRE - 2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 17 16 21 1 13 10 19 
2 22 20 27 2 22 17 26 
3 27 33 33 3 24 32 32 
4 16 9 17 4 11 9 17 
5 24 28 30 5 24 26 26 
6 31 31 31 6 31 32 31 
7 34 33 28 7 34 32 19 
8 19 28 33 8 17 28 3 1 
9 20 18 16 9 17 13 13 
10 23 16 17 10 24 17 19 
11 20 18 25 11 15 10 12 
AVERAGE 23 .00 22.73 25 .27 AVERAGE 21 .09 20.55 22.27 
TABLE 4E . 0 .50M THROUGH 7 A+ 1 .50 (AS= .50) TABLE 4F . 0 .50M THROUGH 7A+2 .00 (AS=O) 
PRE-1 PRE-2 POST PRE- 1 PRE-2 POST 
SUBJECT SUBJECT 
1 8 11 20 1 10 10 20 
2 21 18 25 2 20 12 28 
3 24 32 34 3 22 34 33 
4 11 8 13 4 12 9 15 
5 24 23 27 5 23 24 28 
6 30 32 30 6 32 32 30 
7 31 33 16 7 31 33 21 
8 17 27 35 8 15 27 34 
9 17 19 15 9 16 12 14 
10 22 16 21 10 25 18 19 
11 16 6 13 11 13 6 13 
AVERAGE 20 .00 20 .00 23 .00 AVERAGE 20 .00 20 .00 23 .00 
BASE - OUT BREAK SUMMARY 
TABLE 4G . 0 .33M THROUGH 7A (AS•3) TABLE 4H. 0 .33M THROUGH 7 A -+ 1 .00 (ASK2) 
PRE- 1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 19 16 23 1 14 15 21 
2 19 15 23 2 17 14 20 
3 21 30 31 3 20 32 31 
4 11 12 16 4 9 11 14 
5 21 21 27 5 20 17 27 
6 30 30 30 6 30 30 29 
7 33 30 21 7 . 34 30 29 
8 18 27 30 8 18 25 31 
9 14 19 15 9 13 16 14 
10 18 14 18 10 15 11 17 
11 16 19 19 11 9 11 18 
AVERAGE 20 .00 2 1. 18 23 .00 AVERAGE 18 .00 19.00 23.00 
TABLE 41 . 0.33M THROUGH 7A -+2.00 (AS=1) TABLE 4J . 0.33M THROUGH 7A-+3 .00 (AS=O) 
PRE-1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 11 10 18 1 6 6 17 
2 18 14 21 2 15 9 20 
3 20 32 32 3 21 32 30 
4 9 5 11 4 6 5 11 
5 17 18 24 5 14 17 23 
6 3 1 31 28 6 3 1 32 26 
7 33 30 22 7 30 28 17 
8 16 24 30 8 15 24 30 
9 14 12 13 9 12 9 13 
10 15 11 15 10 14 12 16 
11 13 10 10 11 2 8 4 
AVERAGE 17.91 17 .91 20.36 AVERAGE 15.09 16.55 18.82 
---·---
BASE-OUT RECOVERY SUMMARY 
TABLE 5A. 6M THROUGH 7 A (AS•O) TABLE 58 . 6M THROUGH 7 A - 1 .00 (AS•1) 
PRE - 1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 9 13 13 1 13 12 16 
2 9 20 10 2 9 21 12 
3 16 26 16 3 20 25 23 
4 13 10 13 4 14 14 16 
5 8 8 14 5 16 14 20 
6 25 29 14 6 26 27 21 
7 29 27 24 7 26 28 26 
8 7 16 13 8 17 21 19 
9 14 12 13 9 18 14 17 
10 15 17 21 10 12 16 22 
11 6 12 1 11 11 11 4 
AVERAGE 13 .73 17.27 13.82 AVERAGE 16.55 18.45 17.82 
TABLE 5C. 0 .50M THROUGH 7 A (AS=2) TABLE 5D. 0 .50M THROUGH 7 A+ 1 .00 (AS~ 1) 
PRE - 1 PRE-2 POST PRE-1 PRE-2 POST 
SUBJECT SUBJECT 
1 11 8 12 1 6 4 10 
2 14 14 13 2 11 10 11 
3 17 30 26 3 16 29 27 
4 10 4 6 4 4 3 5 
5 15 21 30 5 12 17 20 
6 31 29 29 6 32 30 28 
7 27 28 17 7 29 25 14 
8 13 22 27 8 11 20 19 
9 12 13 9 9 8 7 6 
10 14 11 5 10 15 6 15 
11 10 9 -2 11 5 5 -2 
AVERAGE 15 .82 17 .18 15 .64 AVERAGE 13.55 14.18 13 .91 
TABLE 5E . 0 .50M THROUGH 7A + 1.50 (AS= .50l TABLE SF . 0 .50M THROUGH 7 A +2 .00 (AS=O) 
PRE-1 PRE-2 POST PRE - 1 PRE-2 POST 
SUBJECT SUBJECT 
1 4 7 12 1 5 3 13 
2 16 10 18 2 14 8 10 
3 17 25 26 3 16 27 26 
4 4 3 5 4 5 3 7 
5 12 17 18 5 12 9 21 
6 27 30 29 6 27 30 28 
7 25 28 14 7 25 28 15 
8 11 19 30 8 6 23 24 
9 8 11 8 9 8 8 7 
10 15 11 15 10 12 10 8 
11 8 4 -3 11 5 5 -2 
A VERAGE 13 00 15.00 16.00 AVERAGE 12 27 14.00 14 .27 
BASE -OUT RECOVERY SUMMARY 
TABLE 5G . 0.33M THROUGH 7A (AS=3) TABLE5H. 0 .33M THROUGH 7 A + 1 .00 (AS=2) 
PRE-1 PRE-2 POST PRE -1 PRE-2 POST 
SUBJECT SUBJECT 
1 15 9 7 1 10 6 7 
2 6 12 9 2 <1 9 5 
3 12 26 25 3 15 26 25 
4 7 5 6 4 3 5 5 
5 12 21 10 5 8 5 10 
6 24 27 27 6 26 30 19 
7 26 24 11 7 . 27 26 11 
8 10 18 20 8 9 16 22 
9 6 10 8 9 4 5 3 
10 11 4 12 10 6 -1 9 
11 2 10 11 4 2 -2 
AVERAGE 11.91 15 .09 12 .36 AVERAGE 11 12 10 
TABLE 51 . 0.33M THROUGH 7A +2.00 (AS~1) TABLE 5J. 0.33 THROUGH 7A +3.00 (AS=O) 
PRE-1 PRE - 2 POST PRE-1 PRE - 2 POST 
SUBJECT SUBJECT 
5 <1 5 1 0 - 1 2 
2 4 10 6 2 5 6 4 
3 15 24 23 3 14 24 23 
4 1 0 2 4 -1 -1 0 
5 2 4 5 5 0 0 2 
6 25 29 25 6 28 30 1 <1 
7 26 26 12 7 32 23 12 
8 6 14 21 8 3 9 20 
9 1 0 2 9 3 3 4 
10 5 0 12 10 6 0 1 1 
11 2 2 -5 11 -1 -8 -10 
AVERAGE 8 .36 10 .27 9.82 AVERAGE 8 .09 7 .73 745 
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INDIVIDUAL SUBJECTS; PRE AND POST PHORIA AT 0.33M, 0.5.M AND 6M. 
SUBJECT 1 PRE PHORIA 
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INDIVIDUAL SUBJECTS; PRE AND POST PHORIA AT 0.33M, 0.5.M AND 6M. 
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INDIVIDUAL SUBJECTS; PRE AND POST PHORIA AT 0.33M, 0.5.M AND 6M. 
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INDIVIDUAL SUBJECTS; PRE AND POST PHORIA AT 0.33M, 0.5.M AND 6M. 
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'"V'l :1 , .... ~~.' p 
3 2 1 0 
0 
12 3 4 56 7 8 
1a 12 6 6 12 1a 24 30 36 42 48 
SUBJECT 3 PRE BI/BO BREAKS 
v 
v I 
v 
v 
v 
Vj II"' ~. 
r-. lh [L v '-' 1'; A -' I~ 1.!.. 
IT ~ 7 ; 1'1' 1 8, ' "''~ ·~ L . 0 
2 
6 
5 
1/dm 4 
3 
2 
..4 
l1l / 
3 2 1 
18 12 6 
-"" l! 
v 
0 
0 
v r 
v :-' . ro. ~ 
v , ..... ' . :;, 
~ ~ 
.. ~ .. 
'"' 
In~ 
u 
1 3 4 56 7 8 
6 12 18 24 30 36 42 48 
SUBJECT 3 POST BI/BO BREAKS 
v 
v 
L 
v 
I""'! ~ h 
lL v 1-!' . I:l • .~ f,., 
.r~ v 'Y ~ ld ' 4 ' I I""~ lB-~W' If ""' • I 0 
..:. 
3 2 1 0 
0 
12 3 4 56 8 9 3 2 0 
0 
""-1 3 4 56 8 9 
18 12 6 6 12 1a 24 30 36 42 48 54 18 12 6 6 12 18 24 30 36 42 48 54 
METER ANGLES 
PRISM DIOPTERS (60mm PO) 
INDIVIDUAL SUBJECTS PRE AND POST BASE IN/BASE OUT BREAKS 
SUBJECT LJ PRE BI/BO BREAKS SUBJECT LJ POST BI/BO BREAKS 
7 v r v 
6 v 6 [7 
5 
[7 
1---- v v 
? /dm 4 
v 
v 
1/dm 4 
8 
6 
dm 4 
3 
2 
8 
6 
I 4 
3 
2 
,./ 
3 2 1 
18 12 6 
A 
~ 
0 
0 
~ ~ 
v 'f Lj l .' ,.... A :..., 
J 'Y ·= _;...., 
b .L.:.J ( I ,/ ' w ..... .!......! 
12 3 4 56 7 8 
6 12 18 24 30 36 42 48 
SUBJECT 5 PRE BI/BO BREAKS 
,........... l7 
v 
v 
3 
T 
3 2 1 
16 12 6 
~ 
ld 
0 
0 
,-, ,..., 
7 F ' ~ ~~ [/ "f , ..... . . A,;., • 
"""' b1: I ·~r:' 
12 3 4 56 8 
6 12 18 24 30 36 42 48 
SUBJECT 5 POST BilBO BREAKS 
8 
v 
6 7 
5 v v [7 IV 1 /dm 4 
r 
~ 
'-' 3 1 
18 12 6 
!..... ..... 
~ z 
lt7 
~ 
0 
0 
' 
.... ,-, 
v v \'-' ' ~ ·~ v '-' ·~ .. A ~...:. 
l'f" ~ f?"" 11 n . 
1 3 4 56 7 8 
6 12 18 24 30 36 42 48 
SUBJECT 6 PRE BI/BO BREAKS 
l7 
v 
v [7 
,... 7 r-
9' u ~ ... 
f 1 L. I A h i-.!, 
+" lJ r .... : ~ f.lr I . l .:::. I~ 
2 1 0 12 3 4 56 8 9 
3 
2 
8 
6 
5 
3 
2 
..... v ,..., 
1-1/ v Lfi ' ... ..... .h 
~· L1 1/ i"-' I 
"" ) ~ C/ ·'": f'f ('j);:..,. • . ~ 
'-" ' " 3 1 
18 12 6 
0 
0 
12 3 4 56 8 
6 12 18 24 30 36 42 48 
SUBJECT 6 POST BilBO BREAKS 
,-- v [7 
v 
v 
,., / 
L / . ,...., h ....:.. 
...... r ~w . ' ..J . ' A •.:... 
T 7 LJ ' (~J ' 
-= -..or 
3 2 1 3 5 6 8 9 
18 12 6 0 e 12 18 24 :JO 36 42 48 54 18 12 8 
0 
0 6 12 18 24 30 36 42 48 54 
METER ANGLES 
PRISM DIOPTERS (60mm PDJ 
8 
6 
~ 
~ 
3 1 
18 12 6 
8 
6 
INDIVIDUAL SUBJECTS PRE AND POST BASE IN/BASE OUT BREAKS 
SUBJECT 7 PRE BI/BO BREAKS 
Vl 
v I 
v 
v 1 
v 1M r 
l v I 
..... 
r.rh 
..,. v r; J.,.., I I\ I ..I, 
rJ ; ~' 't' (~ ~ 1-.: 
12 3 4 56 7 8 9 0 
0 6 12 18 24 30 36 42 48 54 
SUBJECT 8 PRE BI/BO BREAKS 
/ 
/ 
v 
6 
5 
3 
18 12 
SUBJECT 7 POST Bl/80 BREAKS 
~ 
IT 
-
'"' 
l8 
0 
0 
J 
.... 
~ 
li. ~ v [7 
...... v ...,.. 
!l !/ """ -1,-' 
-· v /~h ~t· .... 
0 ~ I J.,.)l/ 
-~ 
1 3 5 6 8 
6 12 18 24 30 36 42 48 
SUBJECT 8 POST BilBO BREAKS 
8~~---r--~--~~--
7 ~+---+---+--+-+--+-1----+--,f--/t-----1 
6 1----+----+-----+---~+--+-~/+--+---1 / 
dm 4 v 1/ d m 4 f------+--+----+-+--+-+----7f-/-+--+-+--+----t 
8 
6 
) 4 
3 
2 
3 n v ,....., 
l v 'F ...... i.-A 
~-v 'f I"" ;_ ' ,A I 
M v F -~ .-'l ~.:. 
""-
... 
2 
18 12 6 
0 
0 
3 4 5 6 8 
6 12 18 24 30 36 42 48 
SUBJECT 9 PRE BilBO BREAKS 
A 
1 
3 2 , 
18 12 6 
.J 
L1J 
0 
0 
v 
v 
/ 
v 
.... v h 
u v If-' ' ,...,; 
~ • ,.,.. .I ~· 
' -~ -~ . ' , ' . 
/,/ ....:. ria 
12 3 4 56 8 
6 12 18 24 30 36 42 48 
8 
6 
5 
1/dm 4 
3 
METER ANGLES 
3 1 
18 12 6 
~ [7 
7 ~ / 
0 
0 
' ~~,' 
12 3 4 56 7 8 9 
6 12 18 24 30 36 42 48 54 
SUBJECT 9 POST BilBO BREAKS 
A )1 
-
.... 
3 1 
18 12 6 
,_7 
l¥. 
0 
0 
v 
v 
v [7 
I/ 
,} v ~ 
'""' 
I ~ 
rr ; 1 I ~ 
' ~ l:P 1 W, 
12 3 4 56 8 
6 12 18 24 30 36 42 48 
PRISM DIOPTERS (60mm PD) 
INDIVIDUAL SUBJECTS PRE AND POST BASE IN/BASE OUT BREAKS 
8 SUBJECT 10 PRE BilBO BREAKS SUBJECT 10 POST BI/BO BREAKS 
6 
5 
/dm 4 
3 
A 
IJ 
I 
18 12 6 
J. 
lfJ_ 
jf/(_ 
--0 
0 
v 8 
~ 
/ 
v 
.. / ...... 
6 
5 
1/dm 4 
/ ...... ,.., 
v '"1 2 
~ lT 
12 3 4 56 8 3 2 1 
6 12 18 24 30 36 42 48 18 12 6 
,..,. 
~ 
0 
0 
v 
v 
v 
v 
v I 
C( I 
~ 
L( ""! . . I o 
1\ -=I...: 
.... 
' 
' 
....... 
. 
. . :o . • 
·N-f. ~-
2 3 4 56 7 8 
6 12 18 24 30 36 42 48 
SUBJECT 11 PRE BI/BO BREAKS SUBJECT 11 POST BI/BO BREAKS 8 
7 
6 
5 
dm 4 
3 
" 1 
3 1 
18 12 6 
v 8 
~ 
/ 
/ 
.... v ":1 
6 
5 
1/dm 4 
3 
v t-' 
-= rl 
\ I~ I 1 
~ fJ (v- IF 
_,.,. 
-= 1 / A ,..l _ 
J 1.,;1 v J 
2 
4 5 6 8 3 2 1 0 
0 6 12 18 24 30 36 42 48 18 12 6 
0 
0 
METER ANGLES 
PRISM DIOPTERS (60mm PO) 
6 6m 
0 .5m 
0 .33m 
base in 
- .... base out 
v 
v 
v 
~ 
.,.., v 
'-:1 
v v / ~ 
-= v . '-' v :..; 
d rr 
12 3 4 56 8 
6 12 18 24 30 36 42 48 
GRADIENT ACA PHORIA SUMMARY 
Tab le 6A . PHORIA GRADIENT AC/A RATIO 0.50M TABLE 6B. PHORIA GRADIENT AC/A RATIO 0.33M 
(7 A and 7 A + 1.0G) 
PRE- 2 POST PRE- 2 POST 
SUBJECT SUBJECT 
1 2 2 1 2 2 
2 2 4 2 0 1 
3 3 2 3 3 0 
4 3 4 4 2 2 
5 3 5 5 4 7 
6 3 3 6 3 4 
7 2 1 7 5 4 
5 3 7 5 2 2 
9 5 5 9 2 1 
10 2 1 10 -1 5 
11 3 5 11 4 4 
AVERAGE 2.52 3 .52 AVERAGE 2.36 2.91 
TAB LE 6C . PHORIA GRAD IENT AC/A RATIO 0.33M TABLE6D . PHORIA GRADIENT AC/ A RATIO 0 .33M 
(7A and 7A +2.00) (7A and 7A +3.00) 
PRE 2 POST PRE POST 
SUBJECT SUBJECT 
1 2.5 3.5 3.67 4 .33 
2 1 2 .5 2 1.67 4.00 
3 3 1 3 3.00 3.33 
4 2 2 4 2.33 2.67 
5 4 6 5 3.67 6.00 
6 2.5 2 .5 6 2 .00 2 .67 
7 6 3.5 7 5.33 3.33 
5 2.5 2 5 2.33 4 .67 
9 2 3.5 9 4.00 3.67 
10 1.5 1.5 10 0 .33 2.33 
11 6 2.5 11 3.00 3.00 
AVERAGE 3 2 .77 AVERAGE 2 .55 3.64 
TABLE 6E . AVERAGE PHORIA GRADIENT AC/ A RATIO 
PRE 2 POST 
SUBJECT 
1 2.2 2.5 
2 1 1.5 
3 3 1 
4 2.3 2 
5 3.7 5 
6 2.8 2 .5 
7 4.3 3.2 
8 2.5 2 
9 3 2.2 
10 0.5 2 .5 
11 4.3 2 .5 
AVERAGE 2.7 2 .6 
GRADIENT ACA BASE OUT AND BASE IN BREAK SUMMARY 
TABLE 8A . BASE- OUT GRADIENT AC/ A RATIO TABLE 8B. BASE-OUT GRADIENT AC/ A RA H 
0.50M C7A and 7A + 1 .00) 0.33M (7A AND 7A+1 .00) 
PRE 2 POST PRE 2 POST 
SUBJECT SUBJECT 
1 6 2 1 1 2 
2 3 2 1 3 
3 1 3 -2 0 
4 0 0 4 1 2 
5 2 4 5 4 0 
6 -1 0 6 0 -8 
7 1 9 7 0 -1 
8 0 2 8 2 1 
9 5 3 9 3 
10 -1 -2 10 3 
11 8 13 11 8 1 
AVERAGE 2.18 3 AVERAGE 1.91 0.18 
TAB LE 8C. BASE-OUT GRADIENT AC/ A RATIO TABLE 8D . BASE -OUT GRADIENT AC/ A RAT 
0.33M C7A and 7A+2.00) 0 .33M (7 A and 7 A +3 .00) 
PRE POST PRE 2 POST 
SUBJECT SUBJECT 
1 3 2.5 1 3.33 2.00 
2 0.5 1 2 2.00 1.00 
3 -1 -0.5 3 -0.67 0.33 
4 3.5 2.5 4 2.33 1.67 
5 1.5 1.5 5 1.33 1.33 
6 -0.5 1 6 -0.67 1.33 
7 0 -0.5 7 0.67 1.33 
8 1.5 0 8 1.00 0.00 
9 3.5 1 9 3.33 0 .67 
10 1.5 1.5 10 0.67 0.67 
11 4.5 4 .5 1 1 3.67 5.00 
AVERAGE 1.64 1.32 AVERAGE 1.54 1.39 
TABLE8E. BASE-IN GRADIENT AC/ A RATIO TABLE 8F. BASE-IN GRADIENT AC/ A RATIO 
0 .50M (7a and7a+ 1 .00) 0.33M C7A and 7A+ 1 .00) 
PRE 2 POST PRE 2 POST 
SUBJECT SUBJECT 
1 -1 -1 1 5 2 
2 5 0 2 6 3 
3 4 5 3 3 1 
4 1 4 4 0 1 
5 2 1 5 4 0 
6 3 3 6 -1 3 
7 1 -2 7 1 -1 
8 1 5 8 0 7 
9 2 5 9 5 3 
10 5 3 10 9 0 
11 -5 7 11 2 0 
AVERAGE 1.64 2.73 AVERAGE 3.09 1.73 
GRADIENT ACA BASE OUT AND BASE IN BREAK SUMMARY 
TABLE 8G . BASE-IN GRADIENT AC/A RATIO TABLE 8H. BASE-IN GRADIENT AC/A RATIO 
0.33M (7a and 7a+2.00) 0.33M (7a and 7a +3.00) 
PRE 2 POST PRE 2 POST 
SUBJECT SUBJECT 
1 4 0 .5 6.33 1.67 
2 5.5 3 2 5 .00 2.67 
3 4.5 3.5 3 3.67 3.33 
4 0.5 3 4 1.67 3.67 
5 2 2 5 3.00 2.67 
6 1 4 6 2.33 3.67 
7 2.5 1.5 7 2.00 1.67 
8 1.5 4 .5 8 2.00 3.67 
9 4.5 2 .5 9 3.67 2.00 
10 6 1.5 10 4 .33 0.00 
11 2.5 6.5 11 2.00 5.33 
AVERAGE 3.14 2.95 AVERAGE 3 .27 2.76 
PHORIA FAR TO NEAR ACA SU 
TABLE 7A. PHORIA FAR- TO -NEAR AC/ A TABLE 78. PHORIA FAR -TO- NEAR AC/A 
6M TO 0 .50M (7A) 6M TO 0 .33M (7 A) 
PRE 2 POST PRE 2 POST 
SUBJECT SUBJECT 
1. 4.63 7.63 1 4 .53 6.53 
2 6.33 6.33 2 4.6 3.93 
3 8.33 8 .33 3 7.27 6.93 
4 5.23 6.23 4 4 .17 5 .17 
5 7.43 9.93 5 6.53 9.2 
6 8.03 7.03 6 5.77 5.43 
7 7 .63 7 .13 7 9.53 7.53 
8 6.13 9 .63 8 5.2 7.53 
9 8 .23 8.23 9 5.97 5.63 
10 5.73 5.73 10 2.63 4.97 
11 7.83 6 .83 1 1 7.07 4.73 
AVERAGE 6.87 7.55 AVERAGE 5.75 6.14 
TABLE Ill. PRE AND POST INDIVIDUAL PCD RATIOS 0.50M TO 6M 
AS=O 
pre BI-B post BI-B pre BI-R post BI-R pre phoria post phoria pre BO-B post BO-B pre BO·R post BO·R 
Subject 1 4.15 1.97 4.15 1.96 1.97 4.15 1.42 5.25 0.33 5.78 
Subject 2 2.19 2.19 1.64 3.27 4.37 2.73 ·4.37 2.73 -1 .09 5.46 
Subject 3 3.28 2.73 3.83 3.27 4.92 4 .92 4.37 7.10 6.00 1 0.91 
Subject 4 4.26 4.26 2.62 3. 71 1.53 2.62 1.53 ·1.20 1.53 2.07 
Subject 5 2 .19 3.28 3.83 3.27 3.28 4.37 2.19 3 .83 6.55 9.82 
Subject 6 6 .23 2 . 9~ 5.14 2.40 5.14 4.04 5.68 5.14 6.22 13.31 
Subject 7 4 .15 3.61 4.15 3.06 4.15 1.97 5.79 ·1 .86 6.33 0.87 
Subject 8 3.06 3.06 3 .06 3.06 3.61 4.70 5.79 8.52 9.60 11.78 
Subject 9 3.17 3.72 4 .26 3.16 3.72 3 .17 0.98 0 .44 3.71 2.62 
Subject 10 4.81 8.09 0.98 5.35 4.26 5.36 -0.11 -1.75 2.07 ·1. 20 
Subject 11 7.65 4.92 6 .01 1.09 4.92 5.46 ·7.65 ·2 .19 2 .18 4.36 
AS=1 
pre BI-B post BI-B pre BI·R post BI-R pre phoria post phoria pre BO-B post BO-B pre BO·R post BO·R 
Subject 1 5.79 3.61 6.33 6.34 2.51 5.79 0.87 3.61 1.42 2.51 
Subject 2 1.64 1.64 1.09 2.19 3.28 2.73 ·0.55 3.83 -0 .55 4.91 
Subject 3 5.46 3.28 5.46 4.37 4 .92 4.92 3 .83 5.46 7.64 7.64 
Subject 4 3 .72 3.17 2.62 0.98 0.44 -0.11 ·0.11 -0.1 1 -Q.65 -0.65 
Subject 5 2 .19 1.64 3 .82 2.73 1.64 4 .92 2.73 2 .73 7.64 6.00 
Subject 6 5.68 4 .59 5.67 4.04 6.23 1.31 5.68 5.68 7.31 9.49 
Subject 7 3 .06 3.61 3.06 4.15 4.70 3.06 5 .25 ·1 .86 4.15 -0.76 
Subject 8 3.06 0.87 4.69 4.15 2.51 0.87 4.15 4.70 5.24 5.78 
Subject 9 3.72 1.53 5.35 2.62 2.62 2.08 ·0. 11 -1 .20 2.07 -11.00 
Subject 10 4.26 6.45 5.89 6.45 3.72 3.72 2.62 4.26 0.44 2.07 
Subject 11 7.65 4 .92 4 .91 7.10 4.92 2.19 -3.83 -2.73 2.73 2.73 
TABLE IV. PRE AND POST INDIVIDUAL PCD RATIOS 0.33M TO 6M 
S--o 
pre BI-B post BI-B pre BI-R post BI-R pre phoria post phoria pre BO-B post BO-B pre 80-R post BO-A 
Subject 1 1.45 1.80 2.15 2.51 0.39 1.80 1.45 4.28 0.74 1.80 
Subject 2 1.52 0.81 2.93 1.16 2.58 -0.60 -2.01 0.81 0.46 3.28 
Subject 3 3.29 1.52 3.99 1.87 3.99 3.29 3.99 5.41 4.69 7.87 
Subject 4 3.53 1.77 3.53 2.47 1.41 2.12 1.41 -0 .35 1.41 0.71 
Subject 5 1.73 1.38 3.49 1.73 2.44 2 .79 1.02 2.79 3.14 1. 73 
Subject 6 4.52 1.7:0 2.75 1.34 3.46 2.40 5.58 3.82 5.93 5.58 
Subject 7 2.51 2.16 2 .51 0.04 3.92 3 .92 3.92 -0 .67 4.27 1.45 
Subject 8 1.10 1.45 1.45 1.80 2.51 2.51 4.63 6.04 3.21 8.15 
Subject 9 1.20 4.03 2.61 4.02 1.55 1.55 1.55 1 .91 2.61 2.61 
Subject 10 3 .67 7.56 2.97 5.08 1.91 2.26 ·0.21 -0.21 -0.21 -0.21 
Subject 11 4.84 0.25 2.72 0.95 3.78 1.31 -2.23 ·2.58 -1 .16 ·1 .16 
&1 
pre BI-B post BI-B pre BI·R post BI-R pre phoria post phoria pre BO-B post BO-B pre 80-R post BO-A 
Subject 1 4.98 2.86 5.68 4.98 2.16 3.57 2.51 3.92 5.69 4.98 
Subject 2 2.58 0.46 3.28 0.46 2.58 1.17 0.46 2.58 3.29 0.46 
Subject 3 3.99 2.58 5.05 3.28 3.99 4.70 4.35 5.41 5.05 3.28 
Subject 4 4.24 2.83 3.53 1.76 0.71 1.06 0.35 -0.35 3.53 1. 76 
Subject 5 3.50 2.08 5.61 2.44 1.02 4.56 1.02 3.14 5.62 2.44 
Subject 6 5.58 2.40 4.87 2.40 3.82 0.99 5.23 4.52 4.88 2.40 
Subject 7 2.51 2.51 2.51 4.27 4.28 2.86 4.63 1.80 2.51 4.27 
Subject 8 1.80 1.10 2 .86 2.15 2.16 2.86 3.22 4.63 2.86 2.15 
Subject 9 1.91 2.97 4.38 2.61 2.61 0.85 1.55 1.20 4.38 2.61 
Subject 10 2.97 6.15 1 .91 4.02 0.85 2.97 1.55 3.32 1.91 4.02 
Subject 11 5.55 1.66 5.54 4.48 2.01 1.66 -0 .46 ·0 .46 5.55 4.48 
TABLE V. PRE AND POST INDIVIDUAL PCD RATIOS 0.33M TO 0.55M 
AS=O 
pre BI-B post BI-B pre BI-R post BI-R pre phoria post phoria pre BO-B post BO-B pre BO-R post BO-R 
Subject 1 -3.50 1.50 -1 .50 3.50 ·2.50 -2.50 1.50 2.50 1.50 ·5.50 
Subject 2 0.30 -1.70 5.30 -2.70 -0.70 -6.70 2.30 -2.70 3.30 -0.70 
Subject 3 3.30 -0.70 4.30 -0.70 2.30 0.30 3.30 2.30 2.30 2.30 
Subject 4 2.20 ·2.80 5.20 0.20 1.20 1.20 1.20 1.20 1.20 -1 .80 
Subject 5 0.90 ·2.1 0 2 .90 -1.1 0 0.90 -0.1 0 -1.1 0 0.90 -3.1 0 -13.10 
Subject 6 1.40 -O.qO -1.60 -0.60 0.40 -0.60 5.40 1.40 5.40 -8.60 
Subject 7 -0.50 -0.50 ·0.50 -5.50 3.50 7.50 0.50 1.50 0.50 2.50 
Subject 8 ·2.50 -1.50 -1 .50 ·0.50 0.50 ·1.50 2.50 1.50 -8.50 1.50 
Subject 9 -2.40 6.60 -0.40 5.60 ·2.40 -1.40 2.60 4.60 0.60 2.60 
Subject 10 1.60 -8.30 6.60 4.60 -2.40 -3.40 -0.40 2.60 -4.40 8.60 
Subject 11 -0.30 -0.50 -3.30 0.70 1.70 -6.30 7.70 -3.30 -7.30 ·2.30 
-1 .32 
AS=1 
pre BI-B post BI-B pre BI-R post 81-R pre phoria post phoria pre BO-B post 80-8 pre 80-R post 80-R 
Subject 1 3.50 1.50 4 .50 2.50 1.50 -0.50 5.50 4.50 5.50 0.50 
Subject 2 4.30 -1.70 7.30 -2.70 1.30 -1.70 2.30 0.30 5.30 0.30 
Subject 3 1.30 1.30 4.30 1.30 2.30 4.30 5.30 5.30 0.30 1.30 
Subject 4 5.20 2.20 5.20 3.20 1.20 3.20 1.20 -0.80 2.20 2.20 
Subject 5 5.90 2.90 8.90 1.90 -0.10 3.90 -2.1 0 3.90 -7.10 -9.10 
Subject 6 5.40 ·1 .60 3.40 -0.60 -0.60 0.40 4.40 2.40 4.40 2.40 
Subject 7 1.50 0.50 1.50 4.50 3.50 2.50 3.50 8.50 6.50 3.50 
Subject 8 -0.50 1.50 -0.50 -1 .50 1.50 6.50 1.50 4.50 ·0.50 7.50 
Subject 9 -1 .40 5.60 2.60 2.60 2.60 -1.40 4.60 5.60 -1.40 1.60 
Subject 10 0.60 5.60 -5.40 -0.40 ·4 .40 1.60 ·0.40 1.60 -0.40 2.60 
Subject 11 1.70 -4.30 6.70 -0.30 -3.30 0.70 5.70 3.70 2.70 2.70 
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INDIVIDUAL PCD RATIOS 50 CENTIMETERS TO 6 METERS 
pre BI-B 
[I post BI-B 
lj pre BI-R 
[;I post BI-R 
II pre phoria 
Subject #1 AS=O I) post phoria 
61 pre BO-B 
lliJ post B0-13 
• pre 80-R 
[ill post BO-R 
Subject #2 AS=O 
7~------------------------~ 
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4 
3 
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0 
Subject #1 AS~1 
5~---------------------~==~ 
4~--------------------~ 
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-1~-------------------------~ 
Subject #2 AS=1 
INDIVIDUAL PCD RATIOS 50 CENTIMETERS TO 6 METERS 
12 8 
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0.. 6 0 
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E 4 (/) 
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pre BI-B 
ffi] post BI-B 
PfJ pre BI-R 
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I 
Subject #3 AS=O II post phoria Subject #3 AS=I 
lj pre BO-B 
5 [ill post BO-B 4 
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INDIVIDUAL PCD RATIOS 50 CENTIMETERS TO 6 METERS 
• pre BI-B 
[I post BI-B 
II pre BI-R 
1:1 t Bl R pos -
II pre phoria 
Subject #5 AS=O [I post phoria 
II pre BO-B 
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